In this paper of the S-shaped diffuser with area ratio (AR) 1.5, an experimental investigation was conducted to analyze the effect of the change in curvature of a straight-wall diffuser. During this study, a Straight diffuser was changed in to a curved diffuser at different angles as their same upper and lower limbs (60/60, 90/90). Profile equations of diffusers were generated with the help of MATLAB/Simulink v2017a software. In this work centerline length is constant for all three profiles, Centerline length that's utilized in the sector of circle and radius of curvature is calculated. S-shaped diffuser had a different unique angle with square inlet and a rectangular outlet. S-shaped diffuser CPR and CTL results compared with a straight walled diffuser with the different inlet velocity and Reynolds Number. These outcomes from this research obtained the coefficient of static pressure gain and coefficient of total pressure loss for the three profile of the diffuser (Straight, 60/60, and 90/90 S-Shaped Diffuser).
and subsonic stream utilizing a computational work called the bound together indispensable strategy. The strategies give valuable outcomes including Pressure pick up, area of detachment and slowed down region and leave plane profile, which might be utilized to assess the Pressure loss and different stream twisting sign, The UIM (Universal Input Method) comes about were contrasted and RANS (Reynolds normal Navier Strokes) techniques and other ordinarily utilized CFD (Computational Fluid Dynamics) Codes and UIM Results were observed to be great and superior to another strategy.
K. Saha et al. [7] considered different cross-segment shapes on various inlets have been broke down utilizing standard turbulence demonstrates. For every one of the diffusers, the point of turn 22.50 the centreline length 300mm and the roundabout leave span 50 mm have been kept constant. Oval-mold inlet pipe blower displays the best exhibitions in terms of pressure repayment/profit, loss coefficient, and stream curved conditions on collision, while Square Conduit provides the most awesome stream trademark. Progression of inlet size for equality with the motor is one of the important issues in the S-size plan. Lienand Leschziner [8] are inconsistent that average stream facilities are expected in S-shaped diffusers, and unrest models are insensitive to the field, while unrest is very sensitive to the energy sector unrest model variations. Then ambika V. et al. [9] look and flow analysis of S-duct diffuser has been investigated, which is used directly in many jet craft hose systems so that less drag and engine conditions can be reduced compared to straight-wall diffuser design. They re-defined the position parameters of the radiation flow such as fixed pressure recovery and total pressure loss by adding a distorted generator. Geometry based on Fox and Kline on linear field-ratios to get out of the inlet. Design of diffuser built in CATIA V5 and computational process on ANSI Fluent with MAC number value of 0.6 and 1.0 to boost static pressure recovery. The SVG pair was attached to each edge. A Jasmine et al. [10] an experimental and numerical investigation of flow management was examined in comparison to energy promoters and in an air intake S-shaped diffuser compared to energy. Turning angle 45/45 is used with Maintenance Area ratio 3. The simulation was done on ANSYS-FLUENT ver.16.2 software. Performance experiment Reynolds number 5.8x10 4 and unrest contrast is 4.1%. The use of energy promoters reduces the outer surface boundary layer separation to a great extent, resulting in static pressure coefficient increase and total pressure decreases. Reichert and Wendt [11] used the fin-type vortex generator for secondary flow management and a respectable improvement is located in different flow parameters of the tube. Pradeep and Sulere [12] , the Vortex generator uses the jet and receives a decrease of 20% in the total pressure loss and flow deformation coefficient within the diffuser. From the beginning of the 21st century, the investigation has shown a keen interest in design automation and improvement of S-ducts. Anand [13, 14] and rectangular (90/90 degree) diffuser region ratios 1.9 and 2.0 are different. Apart from this, important checks are done in the area of performance-improvement of S-duct by secondary flow control. Lefantzi and Knight [15] has developed an automatic design optimization technique for obstruction of taking S-duct such as airframe pressure, space, and engine-face line-of-sight barrier. However, these diffusers have been dependent on the effect of offset on the adverse effects and pressure recovery of the flow. Manoj K. Gopaliyaet.al. [16] have taken the impact of Offset on the S-size diffuser of 90°/90° turn with a rectangular inlet (aspect ratio 2) and half circle outlet with the regional ratio. In addition, the effect of the Reynolds number has been investigated by the author.
The present work contributes in this area of research providing the performed on the various inlet velocity and Reynolds number, to find out the pressure recovery coefficient and total pressure loss coefficient. The comparison has been made between a straight walled diffuser and S-Shaped diffuser with different turning angle (60deg. & 90deg.) to evaluate the overall performance of the diffuser.
EXPERIMENTAL SETUP
The experimental setup was including measuring instruments like a Pitot tube for centerline velocity measurement, U-tube manometer for static pressure observation, and Air blower for making a stream of air in the test segment. Air blower has stream speed/velocity modification dial that is accustomed to performing the examination at a different speed and various Reynold's number. Settling Chamber and Filter were appended to accomplish and stabilizes the fluid stream.
A800W Blower was physically mounted on a stool with a speed adjustment dial. A 50 mm distance across pipe of length 4 m was connected with the blower. In between of these two, a settling chamber was attached for the settling flow behavior and 3 single layer works were attached at the entrance of the pipe so concerning uniform and turbulence in the flow. The Pitot tube was introduced in the pipe near the inlet of the diffuser for measuring velocity at centerline utilizing total pressure and static pressure.
Two profiles are made utilizing with a similar area ratio of 1.5, constant centerline 500mm however straight walled and different turning angle 60/60 and 90/90 S-shaped individually were using in the experiment. Testing diffuser mounted into the testing setup and each one of the pressures tappings was connected to it. Pressure tapping was connected to the top and bottom surface of the diffuser taking the static pressure reading on the manometer. Each one of them is joined to U-tube manometer involving 22 U-tube Manometers altogether. These manometers are settled at a point of 45 degrees from the surface. An 8-layer mesh is appended toward the finish of the diffuser in order to restrict the entry of air from the atmosphere. There some central hole was present for total pressure measurement and a null point in a diffuser.
Air from the blower goes into the pipe and strikes the Pitot tube where centerline velocity was measured before going into the test diffuser. Each pressure tapping on the test diffuser is associated with the U-tube manometers keeping in mind the end goal to gauge the distinction in the pressure head. Every U-tube manometer has its one end connected to the pressure tapping of diffuser another end opens to the atmosphere and (manometric fluid upper position) H2-(manometric fluid height down) H1 is ascertained i.e. head difference. The block diagram of the experimental setup is shown in Figure - Instrument calibration is one of the primary processes used to maintain instrument accuracy. Calibration is a comparison between a known (standard) measurement instruments. Mass flow rate measurement is made at ten different values and then the average value is taken for further calculation. So, error in mass flow rate value is equal to +2%, because by changing physical parameters like temperature etc. the uncertainty of a manometer reading is +1/2mm of the smallest scale graduation. This is due to the human eye's ability to interpolate between graduations.
GEOMETRICAL AND EXPERIMENTAL DESCRIPTION
In this S-Shaped diffuser, different segments were set up with two different stream turn angles i.e. 60/60, and 90/90. Same turn angle was utilized as a part of both upper and lower arms. In 60/60 Section the sweep of ebb and flow at centerline for both upper and lower arms was 238 mm and with kept up area ratio 1.5 of the diffuser outlet. It has a square inlet and rectangular outlet of the diffuser. The width was comparably dispersed equally to the inside center line length of 500mm. The Sectioned S-Shaped diffuser was manufactured in six segments depends upon the turn angle and radius of curvature shown in figure-2. The examination was directed with air as the accompanying fluid in the test segment. Inlet velocity is estimation with the assistance of a pitot-static tube, which is arranged at some separation before the inlet area of the diffuser channel toward the fluid stream. 
GOVERNING EQUATIONS
Governing equations for continuity and momentum, three-dimensional, steady state, Reynolds number, and Navier Stokes equations were numerically resolved, the unsteady flow of air was solved: Continuity equation in coordinates (x, y, z)
X-Momentum equation:
Y-Momentum equation:
62 Z-Momentum equation:
PROFILE EQUATION GENERATION BY USING MATLAB
The profile conditions were produced with the assistance of MATLAB-2017a/Simulink programming shows in Figure 3 . The conditions are utilized to depict the connection between x and y facilitates the profile manual for the stream. The conditions are created in bend fitting apparatus of MATLAB-2017a programming. The well-ordered process for creating the conditions introduced in this area. 
where: -Psi -Inlet Static Pressure (Pa), Ps -Static Pressure (Pa), U -Avg. Inlet Velocity (m/s).
 The coefficient of Total Pressure loss It is characterized by what quantity total pressure is lost a little of the mean recess dynamic pressure owing to viscous forces and turbulent intermixture.
A total pressure loss coefficient for a diffuser is outlined by the amendment in total pressure through the diffuser [17]:
where: -Pti -Inlet Total Pressure (Pa), Pt -Total Pressure (Pa).
GRID INDEPENDENCY TEST
The grid independency test graph shown in figure4was performed to examine the difference in most extreme static pressure concerning the adjustment in the grid estimate. The extent of the element size lies between 0.9-1 mm and aggregate no of the element was 42,000. Quad/triangular cross-section was utilized with standard k-ε turbulence model. The maximum static pressure result obtained from the analysis was approximately close to the experimental results. 
RESULT AND DISCUSSION
The static pressure contours for the straight and S-Shaped diffuser has been shown in figure 5-10 at different inlet velocity of the operating fluid. In a straightdiffuser, the fluid stream in direct movement as guided by profile, another diffuser in this study has been a distinctive turning point so fluid guided by turned profile.
The static pressure contours for the S-Shaped diffuser with the various turning angle for exploratory inlet flow stream condition viz. Reynold number and inlet velocity are presented in figure 5-10. As it can be seen from assumes that coefficient of pressure gain is increased along the length. It is critical that with the adjustment in diverting point from 0 to 90 degree the stream redirects from the arched divider to curved divider. The processing of the stream brings a couple of flow misdistribution at the exit with the upper stream velocity externally of the curve.
In these figures, 5-6shows Straight walled diffuser flow uniform at the entrance however and non-uniform flow at the exit. Figure 11 shows the variant of the coefficient of static pressure recovery (CPR) along the length of Straight walled and S-Shaped diffuser in figure11-12. The mass averaged flows that coefficient of static pressure recovery value (CPR) increases continuous in straight walled diffuser but 60/60, and 90/90 S-Shaped diffuser pressure recovery coefficient value increases only at the primary bend of the diffuser. Sudden decrease in the second turn recovery coefficient starts, due to the change in the direction of curvature, the plane is experienced as the initial turn, which leads to the turbulent mixture. Figure 11 represents the coefficient of static pressure recovery (CPR) distributions along the length in the diffuser at various sections. The CPR values that were calculated experimentally by the test rig was increased in the initial phase up to plane B around 0.25m, after that its reduction due to flow separation until flow reattachment occurs somewhere before plane E at 0.3m and then it increases steadily till the plane's exit G. From now, in order to Journal of Thermal Engineering, Research Article, Vol. 6, No. 1, pp. 58-71, January, 2020 68 obtain results a better understanding of the flow at the outlet. Straight walled diffuser and S-Shaped diffuser static pressure recovery coefficient increase continuously along the length. CPR drops by 16.5% for 60/60 S-Shaped and CPR drops 21.4% for 90/90 S-Shaped When compared to straight walled diffuser because of separation increase with turning angle. At the exit of the straight walled diffuser coefficient of pressure gain in experimental work is 0.42 but in simulation results 0.44, so we can observe the difference between the results at 4.72%. Similarly, in the 60/60degreeexperimental and simulation results at the diffuser's outlet coefficient of pressure recovery is 0.35 and 0.40respectively. 90/90degree experimental and simulation results at the diffuser's outlet coefficient of pressure recovery are0.33 and 0.38 respectively. Figure 12 represents the static pressure recovery coefficient distributions along the length within the diffuser at numerous sections. The CPR values that were computed through an experiment by the test rig increased within the initial section up to plane B around 0.25m, after that it decreases due to flow separation until flow reattachment happens somewhere before plane E at 0.3m then it increases steadily until the exit plane G. Straight walled diffuser and S-Shaped diffuser static pressure recovery coefficient increase continuously along the length. CPR drops by 8.9% for 60/60 S-Shaped and CPR drops 13.3% for 90/90 S-Shaped When compared to straight walled diffuser because of separation increase with turning angle. The pressure recovery is lower, and the bending of the flow ends up in associate exit maldistribution with higher flow higher flow velocities on the outside of the bend. At the exit of the straight walled diffuser coefficient of pressure gain in experimental work is 0.45 but in simulation results 0.49, so we can observe the difference between the results at 8.9%. Similarly, in the 60/60-degree experimental and simulation results at the diffuser's outlet coefficient of pressure recovery is 0.41 and 0.45respectively. 90/90-degree experimental and simulation result at the diffuser's outlet coefficient of pressure recovery is 0.39 and 0.42 respectively. Figure 11-12 represents the coefficient of pressure recovery is increase as increasing the Reynolds number. It is easily observed that straight walled diffuser increment in the results at7.1%. In other diffuser were used in the experimental work 60/60 and 90/90-degree increment is 17% and 18.1% respectively.
Variation of Total Pressure Loss Coefficient (Ctl) Along the Length with Inlet Velocity 20.4 m/s and 26.6 m/s
The averaged mass flow impact on the entire pressure loss coefficient on the length of the diffuser is presented in figures13-14. Total pressure loss coefficient increased continuously in all diffuser however 60/60 and 90/90 S-Shaped diffuser fulminate pressure loss coefficient acquire initial bend and begin of the second bend. The second bend after the fluids tries to recover its lost energy and loss coefficient is nearly constant up to diffuser exit. At bend start that's introduce the centrifugal force in fluid motion. For all the Reynolds number the maximum CTL is often for 90/90 S-Shaped diffuser. Within the graph at point 0.2m to the 0.3m coefficient of total pressure loss effects simply discovered thanks to the ever-changing flow moves on the convex/concave. For the experimental measurements, the trend of CTL is almost like to the CTL by computational. Figure 13 represents the Total pressure loss along the length there is start at the turnthat effectively increases in losses as compared with other points of the diffuser. The graph represents at inlet condition losses are less but turning condition pressure loss high and then constant up. It can be further observed that average CTL increase by 28.5% for 60/60 S-Shaped When compared to Straight walled diffuser because of turbulence and exchange of energy between streamline. Similarity average CTL increases 42% for 90/90 S-Shaped when compared to the straight walled diffuser. The Resultanteffect of centrifugal force exists on the boundary layer of fluid. Figure 14 represents the average CTL increase by 33.3% for 60/60 S-Shaped and average CTL increases 47.6% for 90/90 S-Shaped at Inlet velocity 26.6 m/s. When compared to Straight walled diffuser because the highspeed central velocity was driven to a concave part of diffuser wall and turbulence exchange of energy between streamline.Typically, reduction in CTL as a result of a decrease in total pressure with diffuser and segregation area on the outer surface. The high-speed velocity was driven to a concave part of the diffuser wall and produces a complicated movement of flow. Generation of vortices inflowthat introduces the centrifugal force in the diffuser. 
VALIDATION OF EXPERIMENTAL AND COMPUTATIONAL RESULTS
A preliminary investigation has been performed in experimental work to validate the computational results in all three diffuser profiles. The comparison between the experimental and computational process for std k-model static pressure recovery coefficient results at outlet condition are shown in table 3. The std k-model computational CPR at the outlet is close to experimental CPR. The loss coefficient values are also close to both experimental and computational. 
CONCLUSION
The experimental and computational investigation has been conducted on the straight and S-Shaped diffuser of 60/60 and 90/90-degree diffuser. The following conclusion was drawn from the present examination:
 The wall static pressure distribution demonstrates that the procedure of diffusion along the convex/concave wall is essentially higher than that of the concave/convex wall.  Increase in Reynolds number leads to an increase in the coefficient of static pressure gain and also decrease in coefficient of total pressure loss at all the reading stations along the center line of the diffuser.  The loss of uniformity in the flow along the center line of the diffuser at the outlet.  Generation of counter-rotating vortices can be attributed to centrifugal forces.  Flow separation region especially on the outer surface of the diffuser.  60/60-degree gave the 5.25% which is better performance comparison in the 90/90-degree.  The Straight walled diffuser gave a better result when compared to both S-shaped Diffuser (60/60, and 90/90 S-Shaped Diffuser). 
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